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NASA — MSFC MAPTIS

WWW.Mmaptis.nasa.gov

MAPTIS is a NASA-wide materials database
established for the purpose of recording and
disseminating material information to help
assure safe material selections for NASA-
produced hardware

We have 3200+ users from NASA and
contractors

500+ companies and universities use this
website from all over the world



MAPTIS - History

While materials selection has always been an
Integral part of hardware design, the importance
of selection of proper materials in space craft
design took on greater importance after the
Apollo | accident:

o Finding: “An extensive distribution of combustible
materials in the cabin.” — Report of Apollo 204 Review
Board, Page 5-12.

o Recommendation: “The amount and location of
combustible materials in the Command Module must
be severely restricted and controlled.” - Report of
Apollo 204 Review Board, Page 6-1.



MAPTIS — History cont.

MAPTIS: A database version of
o JSC-08692 (Thermal Vacuum Stability)

o MSFC-HDBK-527/JSC-02681 (Stress Corrosion Cracking, Toxicity,
etc)

o Various other materials lists

Several platforms used during the mid 1980’s, including
cardfiles, PDP machines, and early DEC and PC-AT platforms

First “query-able” version with user terminal access was on a
VAX 8650.

MAPTIS was “coming on line” at the time of the Challenger
accident (1986), and was instrumental in determining where
certain materials were used.

MAPTIS is now hosted on a Windows platform.



MAPTIS — History continued

WWW.Mmaptis.nasa.gov

In support of Return to Flight, MAPTIS was used to collect and
distribute the results on compression, crush, and tensile tests
performed on various ablators and foams. These tests were
conducted to generate data needed to model foam events, a
recommendation of the Columbia Accident Investigation Board.
The data in this database was generated here at Marshall and
Langley.

Fires have occurred in several Shuttle processing facilities at
KSC that were traced to the use of PFA's (Plastic Foams, Films
and Adhesives) that were not certified. One of the Inspector
General’'s recommendations is that certification data be kept in a
central location so that it can be readily accessed. MAPTIS was
selected for this repository.



MAPTIS — History cont.

All materials used in NASA manned space
hardware must meet acceptance criteria:

o Acceptable ratings, taking into account
Environment material will experience
How the material will be used

o Acceptance criteria is specified in a variety of

standards, including the Selection List and NASA-
STD-6001

o If the desired material does have an acceptable
rating for the intended use, but can be show to
pose no risk, it can be used, but must have proper
acceptance documentation



MAPTIS Database

WWW.Mmaptis.nasa.gov

MAPTIS distributes in-house data from
Marshal Space Flight Center, Goddard Space
Flight Center, White Sands, Johnson Space
Center, Kennedy Space Center, and others

MAPTIS distributes commercial databases
from ASM International and Granta (Aero
USA)

a2 ASM Handbooks

2 MMPDS (formerly MIL-HDBK-5)

o Others
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In-House MAPTIS Data

35,000+ Materials
300,000+ records
Metals and Nonmetals Data

Data includes Electrical, Flammabillity, Fluid
Compatibility, Fungi, Mechanical, Odor,
Outgassing, Toxicity, and more



MAPTIS — Awards and Recognitions

WWW.Mmaptis.nasa.gov

Our Work Regquest System and data
archiving just received high marks from the
ISO audit at MSFC in June 2007

One NASA Peer Award in 2006

One NASA Center Best at MSFC Award In
2006



Integration of Restricted Materials-
Chemicals




Goal

Material Selection List
35,000 Materials
300,000+ records

Commercial

Material Work Flow
Databases

Material

Argﬁtv?ng “ iy e = Deliver environmental,
safety, and health data
to the design engineer

Material-

CHEmICa: = Improve the tools for

Restrictions

the Material &
Processing community




‘ Current Material Selection List

N e

Metals
Honmetals

Materialz Defintions

Electrical Owerload
Electrical Wire Insulation
Flammakilitsy

Fla=h Fire

Fluid Compatikility
Fungi

Mechanical Impact
Cicor

Cutgassing (THE)
Prieumatic Impact
Promoted Ignition
Toicity

[Ch Optical
Manufacturers
Cas Table

StndardiCommercial Pars

= The Material Selection List
alds the Design Engineer in
finding acceptable materials

= Advanced search options
allow the engineer to query
the database In a variety of
ways

= New ratings are added weekly




‘ Material In Usage List (MIUL)
or Bill of Material

Material-
Chemical
Restrictions

CAD
Drawings
(Pro/E)

Material
Selection List

Test Reports

If the Material has no Rating a
MUA must be granted

Material Usage

Agreement
(MUA)




‘ Material-Chemical Rating

Material-Chemical

Information

Materials Arc Tracking Wire Insul. Elec. Owverld | Flammability Flash Fire Fluid Comp.
Mech. Imp. Odor VS Pneu. Imp. Prom. lgn Toxicity VCM | Restrictions

Non-Metals Material Definition Properties
Rtrl. Code (61407 Use Termp1 (F1]-100 Use TernpZ (F1]550
se Type|TUEBIMNG, HEAT SHRINK/SLEEWING/ TARPE
Designation |PENNTUBE™ PTFE
Composition |POLYTETRAFLUOROETHYLEME (PTFE)

= Restricted Substance Ratings
o Banned
o Being Phased Out
o Regulated
o Caution
o Unregulated




Why Restricted Substance Ratings

One material may be listed on multiple pieces
of legislation

Design Engineers are familiar with ratings

These Ratings will not stop them from using
the material, but encourage them to seek
advice from the Material & Processing
community

Rating can be produced automatically



CERCLA

Material X EPA 33/50

Phased Out

R = Regulated P = Phased Out




More Detail Diagram
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Restricted Substance Information

Chloroform
R

Chemical Abstracts Service Ho {CAS Ho) G7GE3

EINECS Ho 200-663-8
Hamelndex in SARA list CHLOROFORM
Molecular formula CHCI3
Common formula CHCI3
Synonyms

Chlaroforme (French); Clorofarmio (kalisn); Cloroforma (Spanish); Formeyl trichloride; Freon 20; Methane trichloride; Methenyl trichloride;
Wethyl trichlaride; MCI-CO2656; R 20 refrigerant; Refrigerant 20, TCMW, Trichloormethaan (Dutch); Trichlormethan (Czech); Trichlorafarm;
Trichloromethane; Triclorometanoa (ftalian); Methane, trichloro-

Trade Hame
Freon 20, 20, R 20 refrigerant, MCI-CO2686, R-20 TCMW, UM 1885

Colour of the substance colourless
Smell of the substance Fweet odour
Last Updated September 14 2004

10 Ik
Clean Air Act 112{r} Threshold Cuantity 20000 |k
EPCRA Section 313 Yes
Hazardous Air Polhutants Yes
Resource Conservation and Recovery Act un44
Code
Section 302 (EHS) Threshold Planning 10000 |k
Quantity
Section 304 EHS Reportable Guantity 10 b
Environment Dangerous for environment
Health Harmful
Risk Phrases 22-33-40-45720022
Safety Phrases [2-136037

Typical uses
Chloroform is used primarily in the production of chlorodifluoromethane (hydrochlorofluorocarbon-22 or HCFC-22) used &5 a refrigerant
far home air conditioners or large supermarket freezers and in the production of fluoropalymers (CMR 1993). Chloroform has alzo been
uszed as a solvent, a heat transfer medium in fire extinguishers, an intermediate in the preparation of dyes and pesticides, and other
applications highlighted below . |3 use as an anesthetic has been largely discortinued. | has limited medical uses in some dertal
procedures and in the administration of drugs for the trestment of zome dizeases.

Chloroform wwas one of the earliest general anesthetics, but itz use for this purpoze haz been abandoned becausze of toxic effects.



Chloroform

Restricted Materials = Restricted Su

1=

Click on a heading to showhide the section.
AU 2= I 0L AT LA U ArugE TUr LFE LTSI L U S0 e Qe dses,

Chloroform was one of the earliest general anesthetics, but its use for thiz purpose haz been abandoned because of toxic effects.
Chloroform iz widely uzed az a solvent (especially in the lacguer industryd; inthe extraction and purification of penicilin and other
pharmaceuticals; in the manufacture of artificial silk, plastics, floor polizhes, and fluorocarbons; and in steriization of catgut. Chemists
and support workers as wwell as hospital workers are believed to be at a higher risk than the genetal population.

Anaesthetic. Chemical intermediate in the synthesiz of the refrigerant fluorocarbon 22, Intermediste in the production of
tetrafiuoroethylene and PTFE. Laboratory and industrial solvent. Extractant.

Chlorofarm is used primarily in the production of chlorodifluoromethane Chydrochlorofluorocarbon 22 or HCFC-22 used as a refrigerant
for home air conditioners or large supermarket freezers and in the production of fluoropolyimers. | has alzo been used a5 a solvent, a
hest-transfer medium in fire extinguizherz, and an intermediste in the preparation of dyes and pesticides. k= uze as an anesthetic haz
been dizcontinued. Chloraform is still used as a local anesthetic and solvent in certain dental endodontic surgery procedures.
Mizcellaneous uzes of chloroform include uze as a solvent in the extraction and purification of =ome antibicticz, alkaloids, vitaminz, and
flavors; as a solvent for lacguers, floor polishes, artificial =ik manufacture, resing, fats, greases, gums, waxes, adhesives, oils, and
rubber; as an industrial zolvent in photography and dry cleaning; as a hest-transfer medium in fire extinguishers; and as an intermediste
inthe preparation of dyes and pesticides. At least one grain fumigant mixture had cortained chloraform with carbon disulfide.
Chloroform formulated with other ingredients is used to control zcrewy worm in animals.

4 Linked Recards Showe Al
EU Directive 1996/52EC (Sevesa ll)

REACH (Registration, Evaluation and Autharisation of Chemicals)

B Uk EH40/2005 Workplace Exposure Limits

B Us EPs 33/50 Program (EF& 17 materisls)




"Tool for Material & Processing

Material-
Chemical
Restrictions

CAD
Drawings
(Pro/E)

Material
Selection List

Test Reports

Material Usage
Agreement
(MUA)




Summary

A pilot was completed that demonstrated the
feasibility of this project
These Material-Chemical connects would aid

the current NASA projects to determine how
future EPA reqgulations would affect them

Additionally the Restricted Substance Ratings
would help guide designers to avoid materials
that may have regulatory limitations in 10 to
15 years.



